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According to Eames/ the anatomy of the northern oaks is char-

acterized by small uniseriate rays, and large ones which are many

cells in width and generally fusiform in shape. It has been shown

in this article that the large rays have developed from the aggrega-

tion of small ones through the transformation of fibers into paren-

chyma. As evidence he figures the wood of Quercus, especially

seedlings, to elucidate the broad ray in the process of formation

by fusion of small rays, and the gradual transformation of the

separating fibers into parenchymatous elements. A study of the

material investigated by Eames justifies his conclusion. As a pre-

liminary to the present investigation, some illustrations of the

anatomy of a seedling oak have been introduced. Fig. i shows

in tangential view a portion of the wood of the epicotyl of Qtierciis

velutina with two characteristic kinds of rays. The broad ray

in the central part is plainly in the process of formation, the paren-

chyma cells being interspersed with fibers in all stages of division

and transformation into parenchyma. Fig. 2 is a transverse

view of the situation in fig. i. The broad ray here shows two kinds

of cells, the dark parenchymatous ones, and the lighter ones which

represent more or less modified fibers. Fig. 3 shows a view in the

same plane as fig. i, but more highly magnified. The manner in

which the ray becomes solidly parenchymatous is even more

apparent here, especially at the left of the figure, where we see

a fiber partially divided into parenchyma cells.

With this preliminary reference to the anatomy of Quercus^ it is

possible to pass advantageously to the consideration of the anatomy

of Vaccinium and allied genera, which show interesting and strik-

' Contribution from the Laboratory of Plant Morphology of Harvard University.

= Eames, A. J., On the origin of the broad ray in Qucrcus. Box. Gaz. 49:161-167.

ph. 5, p. 1 9 10.
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ing points of similarity with the conditions aheady mentioned.
V. corymbosiim^ as shown in transverse view by fig. 4, is seen to have
broad and also uniseriate rays, as does Quercus. Although the

large rays are not so broad as the corresponding rays of the oak,

yet they are similar to the latter in the strong contrast which the}'

present to the small uniseriate ones. The large ray of V. corym-

hosum (fig. 4) is composed of two kinds of cells: hght, rather

larger ones; and dark, smaller ones (the ordinary parenchymatous
ray cells), a condition which exactly parallels the organization of

the ray of the oak just noted. Fig. 5 shows a portion of this same
transverse view of the wood of the stem of F. corymbosum more
highly magnified, so that the twofold composition of the ra}' becomes

even more apparent. Fig. 6 is a tangential aspect of the wood of the

stem of F. corymbosum corresponding to fig. 4. In this plane also

the two kinds of rays, uniseriate and broad, are Hkewise visible.

The presence of two kinds of cells in the large ray, one dark and

rather small, the other light and somewhat larger, can also be dis-

tinguished clearly. Obviously the large ray is a compound struc-

ture, just as has been proved in the case of the corresponding large

rays of the oak, with which the large ray of V. corymbosum appears

to be identical in so far as it is composed of the two kinds of cells

described.

Vaccinium pcnnsyhanicum shows the same situation as V. corym-

bosum, as is vouched for by figs, 7 and 8. In fig. 7 the contrast

between broad and narrow rays is readily distinguished. The large

number of light colored cells present in the broad ray plainly shows

indication of origin from the transformation of fibrous elements into

parenchyma. An enlarged view of this situation is given in fig. 8,

which represents a higher magnification. The light cells are

strikingly different from the ordinary ray cells which they accom-

pany, and the seriate ones in the central portion are obviously

derived from a transformed fiber. The whole structure is con-

sequently a compound ray resembling that found in the wood

of the oak. In fig. 9 the same condition is noted as in fig. 7,

namely, rays of two sharply contrasting types, broad and uniseriate.

Of these the large ones are compound in structure, showing deriva-

tion by the fusion of small rays as well as by the transformation
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of fibers into parenchyma cells. This figure represents in tan-

gential view the wood of the root of Gaylussacia^ a genus closely

allied to Vaccinium and having identical ray structure, as is seen

by the comparison of the two woods illustrated in figs. 7 and 9.

Fig, 10 is a tangential view of the wood of the root of Rhododen-

droiiy a genus also allied to Vaccinium although not so closely as is

Gaylussacia. The wood as shown here is much like that of the

northern oaks, especially in the marked contrast between its large

and small rays. The construction of the ray itself in Rhododendron,

however, is more clearly seen in fig. 11, a transverse section of the

same wood. The interspersion of the light colored fibrous elements

through the ray at once shows its composite character, and although

it does not illustrate actual transformation of fibers into radial

parenchyma, it points the way to that as a natural solution of the

origin of the broad ray in this genus.

In regard to Vaccinium and the allied Gaylussacia it is now
clear that the large rays in these genera are of the same nature as

those of Quercus, and like them are in strong contrast to the more

numerous uniseriate rays. In Rhododendron also we noted the

same condition, albeit its origin was not in all respects so clear.

That this condition of Vaccinium and allied genera, which is so

similar to that found in the oak, is not common to all ericaceous

w^oody types, is evidenced by fig. 12, which shows in tangential

view the wood of the stem of a species of Arbutus, The rays of

this wood do not fall into two strongly contrasting categories,

the broad and the uniseriate. Rather do they grade into each

other and are only relatively broad or narrow when compared with

each other. In this respect Arhulus presents the general situation

for forest trees, the majority of which do not possess contrasted

broad rays and uniseriate rays, but have all their rays comparatively

small and of intergrading dimensions-

From this examination of the genus Vaccinium and other genera

allied to it, and the comparison of them with the wood of Quercus,

we must conclude that the well known large rays of the latter

have their counterparts in the somewhat smaller rays of Vaccinium

and Gaylussacia, These rays, although of considerably smaller

dimensions, are in just as marked contrast to the accompanying
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